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1. INTRODUCTION

The purpose of this study.is to outline some.of the considerations for
an economic model of the scienti'fic journal market. The model pr.': as

an e%planation of journal market structure and the dynamics cd. market
behavior, as well as a description of journal market developmentb, The
conceptual framework is preliminary in nature, and highly simplified,
but it provides a basis for future work in the area of journal economics.
Also derived from the framework is 'the effect of market growth upon the
costs of bibliographic services.

JThe basic terms and concepts used here must be defined and explained.
The market is essentially the groupthg of producdrs and consumers --
or mix Gf participants -- which determines the level of production and
purchase of'journals. Demand refers to the quantity of journals pur-
chased at different prices. The derivation of demand involves a
combination of the potential journal consumer's needs with his desire
and Abklity to pay for,the journal. Supply refers to the number of
copies of a journal available at a given price, which is in turn deter-
mined by the technology available and the goals and revenue sources of
the publisher. Pinancial,Viability encompasses the feasibility of a
particular journal or an entire journal system's continued existence.

Before employing these concepts in a characterization of the journal
market, it may-be useful to differentiate the kinds of journals avail-
able. Three types'of periodical's are,identified on the basis of inior-
mation content:

(1) Primary - journalS which are archival in nature but also'
,serve.a current awareness function.

ADO

(2) Secondary - journals which absitract and'indeX articles
appearing in.the primary literature.

(3) Tertiary - journals which review literature to evaluate
the current state of knowledge for those who do not have
sufficient time to keep op with the rapid growth of the
literature.

Each type of journal has its own specific problems but the,Rodel is
general enough to include them; however4 for the:bsake of simplicity of
discussion and illuStration, the focus of attention throughout the text
is the primary journal market.

2. THE PRIMARY JOURNAL MARKET: GENERAL CHARACTERISTICS
6 0

The organizational elements of the primary Aurnal market may' be
arranged in three categories: participants, inducements, and con7
tributions.1 The chart below thdicates the relationships amOng these
elements:

6
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Orzanizati..m of the Primary Journal narket

Inducements Contributions

". 1. Au:hors Prestige, feedback Articles

2. 3stribers Information-content Revenue
of journals

3. EdItors Prestige anal:Jr Screening,

' Salaries

4. ?ublis'es/ Prestige or Profit Organization, risk-
Administrators bearing

5. Printers Payments Manufacture of journals

When the markeris'in equilibriuM, there is no tendency for the partici-
pants to disairb the number of journalStheir c,rculationi or their
financial viability. Participants are just able to generate the in-
ducamen:s necessary to keep the various contributions stable. The
situation is not static, however, and the dynamics of scientific
reseaxch cause disequilibriums. Fcm example, unless the number of
publishid pages increasesith an increase in the number of author-
participants, there is pressure for the establishment9of new publi-
cation outlets._ Similarly, as the number of subscribers (who may also
be auth3rs) rises, they desire and.are ablepto support more specialized
journals. Subsequent sections2f this staily examine some of the di6
equili'Lrating factors which influtnce the organization of the journal
market!

2.1. runctional*Relationships

Before illustrating the functional relationships tn ;Ile journal market,
two characteristics ofk.scientific information shOuld7be.noted; these
are major determinants of the evolution of the journal network:

4.

(1)* Scientific informition builds upon past research and thus
is cumulative in nature,

(2) Scientific information is expensive to produce but rela-
tively inexpensive to reproduce.

The cumulative Ipture of scientific information influences demand for
journals since,past vsearch serves as an input into the production of
new scientific information. The supply of published articles reflects
the second characteristic of scientific information; the costs og
_preparing the'input are large relative to the costs of qpioducing'
copies of that input. The fixed or first-copy costs'cover the screening

4 of articles and the production of the first copy of the'Manuscript as well.

, v.
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Hence, the two characteristics affect the demand for and the suioply
of journals within any discipline.4 Without dissemination, fellow
scientilts cannot build on past research. Without screening, those
utilizing research result's might be inundated by vast amounts of
unevaluated informati6a; the high fixed costs of publishing necessi-
tate the careful screening of arttcles, which imposes additional
prerun costs. AWartness of these characteristics of scientific
informatian is essential for ah understanding of journal market'
evolution; the characteristics also affect the market relationships
diagrammed in. Figure 1.

Information on current technology is available but it is quite clear
that computer technology may rapidly change the whole area.of pro-
ductIon capability and cost. For now, the components' of technology
under consideration include (1) the editorialtservices, (2) the
administrative services, and (3) the printing services.

Needs are the desires.for tnformation -- on particular subjects or
researchfiechniques. The desired.produtt may Or mgy not exist.
In the absence of information the nepd may be.greax, but even with
the apparent avatlability of relevaat information, needs may still be
unmet due to.dissemination time lags or prohibitive acquisition costs.
It is in the context,of money exchange that needs make themselves
apparent as demand. There is no-evidence for.evaluating an information
product until consumers indicate the maximum price they are willing.to
pay for that information. Thus, needs may be viewed as unexpressed
demand. The level of need is influenced by (1) the number,of potential
subscriberfkand authors, (2) 'the possible use of information, and
(3rthe effectiveness of substitutes for primary journ#1s. Substi4
tutes may include informal seminars, conferences, and preprint services.

The Institutional Arrangementsreflect the'role of libraries, societies,
universities, government agencies, and commercial.firms in providing-
funds necessary to help keep.a journal.financially viable. Journals
often require revenues in addition to.those generated.by subscriptions
and advertising to offset the high find cost of.publishing; the deficit
may be relieved by institutional grants.. Much non-profit institutional
,backing involves volunteer Fabor; but as organization6 grow, full-Eime
professionals may be necessary and this increases'the financial burdens
of journal publication.

Libraries recognize that they service many readers and potential-sub-
,4. scribers, and are often willing to pay more for issues thawindividuals

or membervof scientific societies; for some journals, the.majorqy of '

subscribers consists of libraries. Societies vOlunteer labormostly .

in the fOrm'of editortaie-services, and often set membership dues to
s.

include subteription'fees. Universities prOvide overhead-tipe facil- '
,ities and administrative skills when they sponsor journals. -Government
grants to societies Ind tther organizations often are aimed at im-
'proving comMunication networks. For example, the National Science

-3-
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FoundatibrOas supported_developmental work'in'Many disciplines.
Finally, ebmmercial firms fill gaps in'the literature by selecting,
products useful to researchers, and pra6titioners. By definition,
their role involves innovation and'risk bearipg, without exPlicit
subsidization by other'groups.

Given the technology of producing jdurnals,lbosts can be,derived
. .

(this is done-in wlater sectionY.) If the revenues generated by"
demand do not offset the costs,'and the slack,is not taken up bY the
institutional arrangements', thinferiancial viability is threatened
and alternatives must be expored. For example, different production
,techniques may be developed to reduce the high fixed cost of typt-

: setting, or page charges to the sponsors of research.may be required
before articles are accepted for publication.

The elements in.Figyre I are mutually zonditioning; one-way cauiation
is the exception rather than the rule.- For example, disciplinary
.needs may bring about institutional arrangements to meet the needs.
--Initfilly the needs were not expressed as effective demand sfnce,the
product Aid not exist no monetary exchange could take place-.
Similarly, institutions may influence perceived needs if they find

P
that the avatlable technology permits the.tntroduction of new products.
Institutions interact with needs'and technology.in determining market
equilibrium. The evaluation of that equilibrium should reflect how.
well institutions have been able to meet those needs with the avail-
able-technology.

Standards of Performance

Several criteria should be used to )udge performance of theproducers
in a journal market'. One eriterion is the amount of consulter satis-

',,faction, or dissati4faction,-diaplayed for a journal*product; the_
.amount of satisfaction is responsive to pricing policies; content
'(the_degree of specialization and selective streening'of.articles),-
the size of the journal, and frequency of publication. Consumer'
satistaption.is manitested.botk.through demand (expressed need) and
influence-exerted through institutfonal arrangements.

Another dipension of market performance is Elle allocative efficlency
wit&which the various inputs are combined. In a fragmentedmarket,
there may be little incentive Eo use the lateit technology, either
becau'se of scale requirements, constraints on the mix of productive'
inputs, or managerial inefticiency. ./n analyzing.performance,
administrative'procedures and personnel can be judged for effiCiency
of operatiOn; printing and distribution can.be evalUated to see if
least-cost methods are beine.employed; and pricing OoliCies can be
examined to see if any pbtential purchasers:are being excluded through'
J.hiih prices.

-5-
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Innovative efficiency is the dynamic crmension.of performance evalu-

let

ation. Over-a period of time, produc s adopt new techniques, develop .

new products, and expand into new mar c ts. The lags itiusing new
technologies, in matching products to consymer tastes; and in identifying
new markets all reflect how the institutions are performing over a period
of time.

. . .

3. FUNCTIONS OF A JOURNAL t.

a

. .

Primary journals serve simultaneoUsly as a medium for/Announcing new
knowledge, for storing tested results, and for estabAshing 'reputations,
in science. The screening process dfprmines how well the alerting,
reference, ,and recognition functions are perfprmed. Screening is j
essentially a matter of forcing the three functions to meet standards
set by°the profesSion. ,

3.1. Recording Informa.tion

Journals serve as a.public archive for obtaining references to past
.research. Articles must meet standards of aceUrgcy and scientific
signbficance.to become part of the snientific record. Hence, screening
partly determines the extent to which scientists find back issUes useful

,for literature searches or ideas. -This in turn affects how the public
benef4ti fromagthe original'processing, recording, and storing of referenc'e
material.- ArTtcles in this file of screened.research are cited to vali,;
date the claims of sciektists; theirresearch is then embedded in the
pre-existing coniensus. Formal publication marks the beginning of the
period of critical study and testing; if the work proves,to be valid and
useful, it'May make its_appearanee in'textbooks. Tentative research,
results are-thus transformed into what we call scientific knowledge.

A further aspect of this function is the use of the journal for estab-'
Merton4,indicates that this is an important element

for motivating researdh. Journals have served this role since their
inception.6

3.2. alisseminating Information

tndividuals subscribe to journali'for current informattbn nsmell as lor
reference purposes. Theannouncement or alerting aspect serves the
interests of boih authorKand readers. Since scientists write to'stake
cilims.and formally register discoveries, prompt pbblication is important
for the establishment of pridrity. Scientists.tend to read to catch
hints ofrelated works; eVen tentative results can provide clues for

' further research. Besides stimulating further workvrapid dissemination
pTevents duplication of research. Effective announcement affects the
efficiency of resources going into research. For example, it has been
.eseimated that 0.9 percent of research expenditures in Britain in 1962
"Was wasted because of some overlap between work-in progress or already
completed and published,

s .
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The delays resulting f
screening process, conf
semination function of
establishment of "lette
by-pass 'the usual edito
journals have appeared
habits.

S.

m understaffing, which characterize the present
ict with the effectile perfOrmance of the dis-
Ournals. This situation has led ta the ,

s" journals in physics and chemistry uhich
ial and refereeing delays.. Such specialized
ecause-ofexpanded markets and changed-research

Rapid dissemination jour
generally keei.those wor
each others' work. Howe
a minimum of editorial c

. formal presentations of
announcement t h!? establis

presentations.

als, along with preprints and technical reports,
ing on the research frontier up to date with
er, early announcement publications which have
ntrol are not substitues for fully screened;'
esearch results. Also, the'pressure for early
priority may conflict with the goal of accurate

The two functions.discuss dabove provide a demand-pull explanation for
the evolution of the jour4al. market. The articles and reviews are
valued for their informat on content, whether obtained from current
scanning, retrospective s arching, or browsing. Current expenditures
by individuals and instit'tions reflect the expected information content
of the available journals. A supply-push explanagion of the journal
market It derived from the third broad functicleof journals in the #1%

professional-advancement 'system.

3.3.- Conveying Prestige and Recognition"

Institutions use. publications as a visible means for ranking scientistppi
.scientistal in turn, gain recognition from their peers througkrthe
diaseminati,on of their research.results. Herschman has describedthe
recognixion giined from publiclion aa

.1.. "bur 'reassurancethat our life's work is meaningful as
...'judged '21., ourselves and by our peers..-This fecognition,
'taken-together with our need to believe that our intellectual
effort was" Original priority, has been formally.validated,
and is pilt7lically known as our oWn dissemination, is the
social mechanism-by which the commUnity encourages us to
be scieptists:a. -

6

The Tole of jouznala in the academic advancement system results in
Iuilt-in pressure to 1:41blish:- Yet unconstrained publication runs.

,counter Eo the:function.Of.prOiding scientific authenticity for the
disciplines' files'. functiOti of providing indiees of research.
excellende for rewarding and'advanctng scientists is also thwarted
.by weak,screening. Tn,fitt, this uncritical screening may be detri-
mental to the lievelOpment.of a discipline. J. von Neumann noted-that.

ehere is grave dinger.th4t the subject will develop
,

4

along theline of leait reaistagce,-that thq stream so
far from its souxce Ll.i separate' into a multitude of.

r-



insigni.f.icant branches, and-that the discipline will become
a disorganizedtwass of details and complexities.' In other
words, at a gi*at distance from its empirical source:or
after much abstract inbreeding, f mathematical subject is
in.dAnger of degeneration. At the inception the sty/e is
us..:elly classical; when it shows signs of becoming baroque,
then the danger signal is up ...9

The need is clear for survey and reviiw articles which distill the
vast a7Dz.lt of fragmented research. T.presentKireward system does
not motivate authors to produce such syntheses. .Furtfiermore, journal
editors may be incorrect in deciding what research is neither faddish
nor sterile,

4. DE:kNO FOR JOURiALS

The discussion of the three basic functions of journals indicates that
journals are desired for more than their information content. Since
jourrals are social institutions, any Consideration Of demand that
focuses only on ectnomic facebrs.would be inadeimate.

by,the Suppliers of Manuscripts

The pressure for the entry of new journals comes from several sburces.
If there iS a clear gap in the literature published by current pub-
lishers, authors and users of such information may press for the
formatt= of a journal to meet.their needs. Alternatively, all the
articies,on a topic may,be published (zero rejection rate), but they
may Ve,sCatfered throughout .the literature. The specialization and
coverase provided by the new.journal would meet the needs of researchers
Ind thus find a ready market:. Both types of entry may-be efficient...*

A.m6re tl...:estionable source of entry is from the authors who areounable
to publish in the present set of .journals. That is, an-excess Supply
of:Oannscripts results in.entry. If the new jourhal was of demon-_,

.0-trebly lower quality_than others, its circulation ShoUld reflect'tlie
carket. However, quality'is not the only screen iiriposed hy

th, editors (which is an imperfect screen, at bast,"givan'Ithe. element
of uncertatnty in any piece of research). PublicationjaWalso arise:
ih'i field,.and the resultant delays cause some piessUrrOm authors

. for new journils with reduced.lags. If.suchjags do nOt.7deerease,the
value 2f journalsto subscribers, authors - rather than subscribers
should sear the,cost of reducing those lags. A by-product:of,pressure
to reduce lagi is high quality articles being ."Spread-vutt!.over the'
jountal space. ..The result is a reductiOn'Of coverage by 5the estab-
fished journals, and perhaps, a4decrease in the grawth,rate of dealandr:
Furthermore, bibliographic serviices are forced to expand their coverage;
such expanSion can be costly, compared to the number. of articles identi- -
fied-by the service.



In Hagstrom's View the formation of scientific periodicals is also a
,critical step in the differentiation of new disciplines1.1 Thus, a
researcher in a field which is broadening its scope may even cease
to identify with the ttaditional discipline: "Only when a periodical
is established that is de...oted to a field with its own distinct goals L.

and standards will it be possible for him te conceive of himself as a
new kind of specialist;.enly then will it be possible for a self- ,

conscious community of specialists to arise." Entrants into a field
bring about a high density of research activity; this, in turn, results
in a counteracting tendency to disperse over a wide range of problems.
When such dispersal results in the isolation of a particular group
with identifiable interests, a new society (and journal) may emerge.

The achievement of a critical mass of subscribers and authors is not
an unmixed blessing, however. The secondary.services must egtpand to
include this new group. 0 ti er primary journals are also affected to
the extent that they cannot xpect to expand their subscriptions at
thesprevious rate. The slme market is now being diVided up among
more journals.

.

The evolution ,of the journal network is reflected in the packaging
of screened articles. Just as editors and referees can exert control
over the quality of articles appearing in .individual journals but not
in the literature as a whole, they determine individual packages but
not the underlying partitionitig of togicS within the system. Given
the possibility of entry, the specialization of a journal, but not its
coverage, can be.controlled by its editor. Concepts analogous to those
used fn the census classification of industries can be applied tO"the
journal market to illustrate this point. If a journal publishes twenty
articles, ten of which are on Topic i, its-specialization ratio with
respect to that topic is .50. If forty 'i articles of homogeneous .

quality appeared in the literature during that year, the journal would
have a,coverage of .25 for that topic. However, if entry occurs and
the new joural publishes the twenty i-articles ranking just below the
accepted forty, the coverage of the original journal drops. Even if
the articles were given half»value to make them (qualitatiVely)
parable to the.top-forty, the coverage would slip to .20.

'Such an-evynt in the evelutilen.Jof a market ig diffidult to evaluate.
By specializing; the new journat'could become the.focus of Work done
by researchers in a discipline,. or those at the juncture of several' .
disciplines. with less scattering of articles, the researcher should
find iE easier to keep abreast of developments. Over time, this
improvement in the,accessibility of high quality research may be re-
flected in higher (redefined) spetialization and coverage raties.

A precise characterization of these concepts is ieen.in the matrix
below, where Aij is the r...mber of articles on topic i appearing in
journal j'(with Aij often equal to.zero):



- topic 1

topic K

joUrnal 1 journal_ .2

All, Al2 .

A21

1.

AK 1

LIJ
A2J

A E AK4 = AK*

K------
E A . = Loux3
i=1

Here, there are J journals and K topics. Two summations provide examples

of hew the specialization and coverage ratios are derived. AK* is the

total number of articles on topic K and Alej is the total number of
4

.

articles in journal J. The entry of a new journal causes the addition

of another column and thus affects the coverage of the other journals where

Ail(1) Cij = = coverage of topic i by journal j, and
Ai*

ALI(2) Sij = = specialization in topic i by journal j. .

A-kj

The problems facing bibliogiaphic services become clear when one considers

that each year a new and larger matrix of articles is added to the past

matrices.

Future studies of the journal networkin Language Sciences will examine

the specialization.and coveraga.of core journals. Other disciplines,

such as Physics, already have cialected such statj.stics and have

. analyzed them in terms of the needs of.the scientists in that discipline.

Another' way of evaluating the dispersion of articles is through the use

of citation analysis. Current studies of the Language Sciences indicite

a substantial dispersion of'citations, which implies that secondary

services should stress'coverage rather than speed of announcement.

The average age of the cited articles is several years older.than in

fields such as chemiitry and physics which are changing quite rapidly.

Given a limitectamount of resources to be devoted to secondary-coverage,

the trade-off between speed and'comprehensiveness of coverage is heavily

in favor of the latter. One-problem with these conclusions is that

the authors were operating under the present system, so there are no

data on how they might cite recent articlei or those from near-by

disciplines if,the secondary services were_improved. This is an area

where experimentation. mustcontinue.

1 5



4.2. .Demand by Individuals and Libraries

Even expenditures for journals that are justified strictly in terms
of information content cannot be considered a completely economic
decision. The demand of ins:iturional subscribers may reflect
inertia rather :han any conscious maximizing decision. However, an
econbnic model of demand would relate the circulation (quantity
demanded) of one journal (qi) to price (pi), to the degree of

specialization of the journal (si), its coverage (ci), the number of

research pages (xi), the quality of the screening process (zi), and

these same variables for related journali:

qi = qi(pi, 1:01,132 .... ; sl,s2;...)

This is a very complex formulation, since it contains the information
on the array of substitutes as well as the particular journal. Holding
all other variables constant, a linear demand curve might be postulated:

Al

\price

A p=A-bq

entry of a
substitute

A/b =N0

go
quantity

///crease'in
pages (Xi)

go

The linear demand curve is rather simplistic, but it illustrstes how
the size of the potential market (No subscribers at a zero price)
affects sales; for example, entry will shift the curve in. Furthermore,
an increasè in the value of the information (either through an increase
in x or z) expands sales. More complicfted functional forms could ba
developed, but these diagrams should serve to illustrate how an econo-
mist might view the,problem'of demand.

Some progress has been made On applying statistical,analysis to the
analytical framework described above. Demand parameters have been
estimated with circulation as a function of price, pages, the size og
the marketand quality variables. Estimates foraingle journals over
time are found in studies by Berg." and Barzell; Berg's results indi-
cate that library circulation is very'unresponsive to price, but fairly
responsive to increases in pages published. individual subscriptions

16
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' are not quite as unresponsive to price, but they are not too responsive
to changes in the number of-pages. Preliminary cross-section studies
of a large number of journals in mathematics, economies, and biology
substantiate the general conclusions, while permitting the impact of
additional variables to be examined. The expanded demand equations
use journal age, rejection rates, publication lags, various types of
sponsorship (scientific societies and university presses), and other
characteristics of the journal (including its appeal beyond the
immediate discipline and whether the journal is quantitative/
theoretical in nature).

Despite this research, much more inforcation is necessary on the
number of potential subscribers to journals, the overlapping sub-
scriptions to journals, the extent of library support, and differ-
ential pricing policies of the journals.

'44.3. Impact on Bibliographic Services

In the Language Sciences, a number of journals with small circulations
may be of interest to a substantial number of professionals. The
accessibility of these journals is impartant.to the development of
the discipline. Studies on the availability of journals or reprints
of articles would determine how present networks might be improved.
Experiments with the selective.dissemination of information would
also provide experience in linking language scientistetogether
through other channels. Information on overlapping memberships would
provide clues as to the .lize of current communications networks; the
producers and users of research results should be identified, and their
needs monitored.

Similarly, the potential demand for secondary and tertiary journals
should be examined. Neither of these services have the prestige factors
which enable the operation of the primary journal network. Commercial
firms or societies must provide the resources necessary for adequate
coverage of the literature. Information sources are generally
discipline-oriented, so the acquisition of article titles and abstracts

.requires the technical skills of language scientists. However, the
proceising of the information should be,science-oriented, so that impli-
cations for other disciplines are clear. Similarly, the output phase
of abstraciing should be mission-oriented so that research results,can
be put to upe by practitioners. For example, research in.the narrow
areas of sociolinguistics has implications for broader fields such as° .

education, mass communication, and speech therapy. The abstracting
and review services must ensure that discipline-based research can be
of use to those in applied fields. Given the tendency for authors to
base submission decisions on self-interest, there is no "invisible
hand" to direct others to their research. results.

12-
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5. SUPPLY OF JOURNALS
4

Two elements must be taken into account when discussing the costs of
journal production. First, there is great scope Car iariety bath in
the nature of the journal and the production process. Secand,-fIxed
(or prerun) costs play a major role in determining the viability of
a journal. Language science journals are produced under a variety
of organizational and technological arrangements. The depi.ndence of
American language scientists upon journals originating in nearly one
hundred countries cemplicateg any discussion of costs since an adequate
sampling of costs would not only be expensive, but not very useful in
terms of current policy needs. A general model can be developed to
indicate the trade-offs facing journal publishing, however.

5.1. Cost of Journal ProdUction

, Mich of the information now available on the cost of journal production
has been generated by the National Science Foundation. Past studies
of journal economics have generally involved the collection of survey
days"' from.editors and a comparison of variables such as circulaiion,
the discipline, and the type of sponsor. While this section is con-
cerned primarily with the first of these factors, organizational
matters such as discipline and sponsor which may affect the cost of
production are also discussed.:

An outgrowth of the 1950 Conference on Primary publications was a 1953
NSF Survey which focused on sources of costs-and income for journals
with different levels of eirculation4 This surey of one hundred ten
joutnals provided information on various components of cost. Items
related bathe manufacturing process took up about 80 percent of total

'costs for journals with circulation's less than 1000 and about 64 ercent
of total costs for journals with greater circulations. Fixed cost
items --,items independent of the number of,iubscribers -- account for
a.much larger proportion of costs for journals with cirt-ulations less .

than 1000. On the manufacturing side, compositicin .,r1 engravj.tg made
up 60.6 percent of costs for small circulation journals, with admin-
istrative overhead another 16.2 percent. These proportions can be
compared with 30.1 and 12.1 percent for the journals:With circulations
between 1090'and 8000. While information on the number of pages would
have been desirable.for estimates of costs, the economies Lf scale are
clear.

A later series of studies presented information by discipline and show
how the organization of the journal market affects the viability of
journals15

Of more direct relevance to the problem of journal costs are the
studies done hy the Operations Research Group of gm Case Institute
of Technology for the National Science Foundation:

These studiesby the Operations Research Group estimated manufacturing
costs of jc(urnals produced in the United"States. The equation esti-
mated in 1963 is shown bellow: 18

-13-



=FX+VXQ
C = total cost per issue

F = fixed or circulation-independent costs

(a) Composition

(b) Engraving

(c) Alterations

X = number of pages per copy

Q number of copies per issue

V = variable or circulation-dependent cdsts

(a) Printing, presswork and binding

(b) Paper stock

(c) Mailing (but not postage)

J,d) Postage

The results depended upon the complexity of the composition, with
comnlex including a relatively large number of formulae and tables,
modera:e being primarily prose with some equations, and simple being
predominantly prose:

1. Two columns

C = $20.25 x +$0.0034 x q

2. Complex composition

C = $15.25 x +$0.0026 x q

3. Moderate composition

C = $13.88 x +$0.0035 x q

4. Stmple Composition

C = $10.66 x +$0.0032 x q

It should be noted that these estimates apply only to journals manu-
factured in the United States. In one report, estimates for mathe-
matical composition ranged over a factor of six, with a British
prinfier estimating $20./page for 4;000 pages of composition, U.S.
firms estimating'between $40 and $50./page for the same assignment,
and a Far East manufacturer offering a.rate of $7.50/page1.7 Higher
proofreading costs would partially offset the lower costs in areas
where dhe native language is not English.
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G..

A second limitation of these estimates is the rapid change in printing
technology. In the early 1960's; there was an expanding application
of computer technology to printing probleMS, and there has been a
continuing refinement of.techniques:

During the past few years, we have seen the movement of
typesetting technology shift from a tradttionally stable --
or stagnant -- mechanical craft into a rapidly changing and
expanding science using principles'of electronics, optics,
photography.,.data processing, and other previously alien

The technology shows no signs of.settling down, so these early estimates
are nGw out of date.

The Case estimates are in line with other estimates made at the same
time. Joseph Kuney of the American Chemical Society wrote that the
average cost of a journal with a circulation of 10,000 was $.01 per
page and for a q=2e000, the C/q was $.03 per page for a 1,000 page
chemistry journal. This estimate allows one to move from manu-
facturing costs to organizational costs." In this example, 2,000.sub-
scribers would have to pay $30. per subscription to keep the 4090'
page journal in business. Assuming that there are'no organitariOdal-
costs which are Variable, and that V = $.003, we ean solve out for
F
1
plus F

2
-- the fixed printing and organiiational costs per page:

C/q 304- \

-

1,/-x= 3'

C/q , *=1,000

2 fo
c = (F1 + F2) X+VXQ

60,000,= (Fl + F2) . 10,00 + .003 .1000 . 2000

54 = Fl + F2

The Operations Research Group estimate of fixed manufacturing costs
would be in the range of 20 to 25 dollars; assuming the latter, the
organizational costs would have been $29 per page -- even greater than
composition.

These organizational costs are often donated when journals are small-
scale. Scientific editing, copy-editing and proofreading, and other
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forms of editorial assistance may* not have to be paid out of subscrip-
tions --,although they 4re real costs to the economy. Similarly, the
administrative side of organization costs May not occur at all. Items
such as promotion, general society overhead, publication management,
accounting, and subscription servicing may not appear as costs; this
may be because dhe facilities are donated or because the scale does not
warrent elaborate business procedures. With nineteen journals, the
American Chemical.Society could not function without heavy organi-
.zational expenses. The economies-of scale are such that "voluntary"
work would be quite Inefficient (expensive in real terms).

Current ACS estimates of the average cost to add one page to a journal
with a circulation of 10,000 are in the range of $100. Editorial'costs
-account for about $15, administrative cosEs for $30, and manufacturing
costs for $55. S:nce the variable manufacturing costs per page (V) are
closer to $.0025 than the $.0030 estimated by the O.R. Group, the cost
qf composition wOuld be approximately $30, with run-off costs (variable
costs such as paper and binding) accounting for the rest of tRe $55
total.

Analysis of cost information from the American Psychological Asso-
ciation yields results that are remarkably similar to those from the
American Chemical Society. In 1967, APA's thirteen journals contained
13,801 pages. Their 1967 Journal Operations Financial Report broke
expenses down into comparable categories. The average cost per page
was $97, with manufacturing (including prerun and runoff costs)
accounting for $50.50.20 Again, organizational expenses weighed
heavily In the cose equation. The shift from part-time volunteer to
full-time professional work may not.involve greater real-cost to the
economy% The gains from specialization should mean real savings to
ehe economy -- if not to the particular scientific society.

5.2. Parameterization of the Cost Model

Organizational-expenses must be addid.to the cost equation developed
earlier. The introduction of organizational variable costs (V2) brings

cost items such as subscriptionservicing more into line:

C
Tl

+ F2) x + + v2) x.s -0)

Differentiating total costs with respect to circulation
pages (x) yields:

(v + V ) X
dq 1 2

dC
dX 1 . 2

= (p -4.F ) + V q

Trade-offs can be obtained for alternative journal policies. For example,
if q), an

, _ L.

alternative policy such as increasing F2 can be explored in tetms.of

\N,,benefits it would generate relative to the costs.

(2)

(q) and



It should bc?noted that in the short run, a single page could be added
to a journal without Increasing the organizational compoftnt of the
averaAe cost.

C = Fl X + F2 + (V
1
+ V

2
) X q

Over time, however, organizations would have to expand to maintain the
same quality of editorial assistance or managerial effo'rt. This is
particularly true in the area of bibliographic services where the
acquisition and processing of abstracts involves heavy fixed costs
per item. Furthermore, the costs of expanding coverage have high
incremental costs because of the largcr number of sources which have
to be consulted relative to the "core" journals.

While there is a continuum of arrangements between the.highly informal,
volunteer operation and the multi-million dollar publishing iociety,
the basic manufacturing costs can be viewed as unavoidable -- with a
large proportion of these being fixed for small scale operations.
Small operations may not have the organizational expenses of the larger
publishers, but they may cause expenses for secondary and tertiary
services. Bibliographic and review jodinals cannot escape the organi-
zational expenses forced upon them by the mere existence of large
numbers of small journals.

5.3. Expansion as an Alternative to Entry

A major decision faced by the journal publisher is the size of the
4roduct. A strong case can be made for high quality journals to
expand Pages in order to keep pace with the'growth of a discipline.
The argument holdi onlyolp to the point where bulkiness or other
aspects of the journal make sub-division'an efficient.alternative.
The interaction between coverage, entry,-and expansion affects market
performance.

Although publication lags, author re-submissiOns, arid other elements
complicate th f:. picture, the effects of entry on another journal's .

coverage are clear.' This interdependence will.have:some effect on the
demand for the original journal (JO - even ignoring the presence of a
substitute,(in terms of relative prices). A:drop in coverage probably
reduces the usefulness of a journal:for retrospective Searching. Thus,
entry ma9 have a substantial effect on the deMand for other journals 4n
the market. It would be easy to give a numpriCal example in which entry
and the publication of addition pages bY two adurnals-ieless efficient
than expansion of a journal (even when the'Nuafity" Of the journal.
suffers).

-17-
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Entry vs. Expansion under Average Cost Pricing

cl
2

The net benefit of Jl is area ABC in the first time period. With entrY
the second time period, the net benefit is reduced to DEF (due beth to
interdependence of demands with respect mcoverage and the need to
raise prices to cover costs.) DEF plus CHI may be greater than ABC;
that is,.consumers are willing to pay for Ihe provision of additional
articles, and they gain from the situation.1 However, A'B'C', may be
even greater than this. The expansion of pages may generate even
more benefits. It should be noted that the total number of subscriptions
is only a partial index of the benefit. It could be that entry resulted
in a larger total circulation for the two journals, but that expansion
generatedgreater benefits. If the cost funetiortis-R-F1=- -+F

2
X+VXq

there is a set-up cost (FI) to the journal which is independent of the

number of pages. Thus, expansion may well result in lower total costs as
well as greater total benefits.

6. JOURNALS IN TUE LANGUAGE SCIENCES

The serials,of significant and potential relevance to language sciences
number approximately 4000 (See Appendix A). An qnderstanding of yhe
growth of this journal network is necessary to project future demand
for primary and secondary literature in this field.

The cumulative nature of scientific information is not unique.to the
language sciences, since all sciences build on previously accumulated
knowledge and rêsearch. 'However, the language science literature does
not experience the rapid turnover of some of the physical sciences:
relevant information does not,become obsolete as quickly and-muSt there-
fore be gathered and maintained in a form that can be made reaaily avail- .
able when needed.

Another aspect of language science information affecting the demand for
primary literature is the interdisciplinary nature of that information.
A professional community's need to know or atudy some aspect of language
for its own purposes gives'the language sciences a dimension which goes
beyond precise disciplinary boundaries. Language scientists require

-18-
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Information from other disciplines, and scientists from other fields
need informatian generated within the language sciences. This means
that informatian relevant to the language sciences grows more rapidly
than the stock of languase scientists.

Institutional arrangements affect the market through subscriters and
authors. Libraries comprise a significant portion of subscribers far
many kanguage science journals. In 1965 28% of the total subscribers.
to Language were library subscribers; in that same year, libraries
mace up 60'.1 of the subscribers to-Studies in Linguistics. Demand is
influenced by both the number of institutions and siie of sacieties
concerned with the language scienceS. A study of 30 "United States
organizations related to the language sciences estimates total
membership of these organizations at 175;000; the estimate allows
for membership overlaps. It is also estimated that the total number
of language science membership organizatiods in the United_States is
approimately 60.22

The increasing amount of.expressed need (demand) for language science
information.is'alse implied by the growth patterns exhibited by the
literature. This derived demand for language science literature
depends on both individuals and libraries,in their roles as suppliers
of artiCles and subscribers; the demand isa function of both.

The functional requirements of primary journals (i.e., dissemiaating,
archival, and prestige-conveying functions) whichdetermine the
structure of the primary journal market also influence the market for,

secondary literature. The (exoonential) growth in"the number of .

primary journals implies an increased need for bibliographic coverage --
coverage which maintains the present level of information exchange
while increasing in respense to the rate of primary journal growth.-
The situation is aggravated with the realization that maintenaace ef
status qui may not be acie?table for meeting information rieds. The
task of rapidly fillingoIncreased specialization needs on the one
band and comprehensiveness on the other surpasses the present scope
of most existing periodicals.

575 language science primary Journals were individually reviewed for
the total number of papers and,number of language.science papers
published in 1967. 'These journals produced over 27,000 articles in
that year, with an estimated 7,300 of these being ielevant to the
language sciences; the percentage of language science papers per
journal ranged between 2% and 100%. There is reason to believe there
are .in existence three,times the number of primary language science
journals as those studied, an estimate.which Would put the total
annual number of articles of interest to language scientists at 20,000.
There is,presently no bihliographic service in the langage seiences
'which undertakes coverage at this scale, to attempt to do so would
increase publication time lags and costs tremendously.

- 19-
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The Linruistic Bibliogra.phy (LB) if: used to'illustrate the range of
existing problems !or secondary coverage of the increasing amounts
of primary literature. The LB is a general purposa tool published
annually by the Permanent International Committee of Linguists under
the zuspicos of the International Council for Philosophy and Human-
istic Stydies; it orovida a Comprehensive listing of references
to archival documents in linguistics and related fields. The LB has
a publishing lag of approximately two years; it has difficulties
remaining financially viable, problems maintaining adequate staffs,
insufficient coverage of certain topics and fields, and indexing
problems with the information it does obtain. The publishing time
lag of the LB added to the publishing lag of the primary literature
produces greater than a three year lag between Authorship and
secondary coverage of the primary literature. This lag must affect
user demand for the LB;'sales voluma would certainly increase if
coverage was updated. The difference between actual and potential
sales, may mean the difference between financial viability-and demise
of journals operating under similar handiCaps.

The problem of primarif ind secondary journal publication are similar:
to reduce the publishing time ld.g, without sacrificing desired -

coverage of the field of relevant literature, while employing least-
postmethods for the acquisition, redaction, productIon,.and distri-

'. butiOh processes.. The technology is available fOr alleviating many
of the pressures created by user demands on periodical publications.
However, there may be some trade-offs between econoiies of scale and
the.diffusion of editorial power. 'Some of the seemingly inadequate
redaction and publishing procedures of the accepted literaturejorms
can not be Completely eliminated; Indeed, it is undesirable to attempt
to do so. By definition, primary journals serve an important infor-
mation dissemination function, but publishing,time lags can not be .

xeduse to the extent that inadequate refereeing processes would com-
prolfrie the archival function of primary journals.

It is imperative that LINCS recognize the fbeetional objectives and
limitations of existing literature types in terms of their present .

'and-future capaity for meeting information needs. Reasonable'
standards of perfarmance (e.g. customer satisfaction,*allocativit
efficiency.of combined production inputs, innoVative efficiency)
should be applied to reveal deficiencies. Where deficiencies exist
rwaedial steps Can be taken to improve exiating periodicals and
implement new services.

Given the scale' requirements of the Languaga.Sciences, cooperation
'among existing and future.:facilities and societies will likely prove
.phe best method of producing effeCtive jOurnals for all participating..
.members -7 eliminating.costly duplication of-effort and retrospective.
,coverage. The LINCS program plans to fill publication gaps-by en-. s.

listing. available resources in cooperative publishing,iffokisi-imkint .
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the most tfficient use of ,available technology, and achie7Lng econ-
somies of-scale which acor0 as'a result of cooperation. For example,

. a small journal operating with a budget of $30,000 Might be uAable.
to make use of a n0,000 facility which could reduce publisAing.

° costs by.10.74, whereas a grcw of journals might obtain real cost
sev.ings through cooperation. It is the interaction between-tech.
nology an0 scale.which lends much credibility,to t LINCS cenceprt.

.MUtually beneficial contracts could be negotiated-among aatiohal,and
international organizations which would offer ekchanges of primary
literatuie and bibliographic information and service's as .consideration
for binding agreementst Where Political barriers exist, it i.s.hopeful
that cooperation can be secured, without compromising ideo/ogical. ,

views or prestige. .

,

Recent trends in journal growth have been in'the diriition of in-: .:
creased specialization;'however, most journals still have'Felativefy .

low average reader-per-article ratios, indicating quite possibly .

hat further specialization might be imorder. To suliplement language
science jOurnals.whose aiticle,content covers a wide range Of
related subjects, journals could be produced-Which would'be more
strictly subject oriented. ,The intent would,be to suPply larger
nur.bers Of articles in journal.form to those dealing in narrowly,
defined fields. These specialized jomrnals wo4ldlierforM the'func-'
tions of regulax primary journals and' would better meet the par-.
titular information needs-oof those who are reluctant to search
journals tot articles of potential relevance to them- -A number of
possibilities exist for achieving increased specialization: ,

, 1) creation of ne4especiali2ed joUrnali; 2).re-portioning'existirig.
journals into smatiler more siecialized packages; 3) creatingebvecial
issues (of existing journals) which consist of groupsof cloaely
related, previously ,issaed articles; 4) group'efforts by seveial-
journals, av40 compiling previously.telated researCh-articlès.
Specialized journals could be-handled by the LINCS eYstem through
cooperative and centralized facilities as discussed aliove.

7. THE BASIS FOR INS7ITUTIONAL COOPERATION

Thia study,is only a first step in pulling together'the elements col-
prising the scientific journai market.. At present'we know relativth,'

. ,little about the:operations of the entj.re.system. Data collection:is'
the most iMportant area for immediate improvement, in order that,- With
more complete information, dhe operations of tlhe .Various market
mechanisms.can'be analyzed.and'aimulated. For example, information'
must be obtained.on circulation trends so that the. Profession can
obtain an overvieW of :where documents are being stored. Article
rejection rates might provide an early warning system for predicting.' ,

when journali were about.td be'Born.' User profile'studies1WoUld
focus.attention on particulat informatiodneeds so tbat new'journals.
or specialized journal fords and-"substitutet coul4 be smood)ly brought-,
idto existence.' k,

e.



?0,

i*

r
a
t
a
 
s
t
o
r
a
g
e
 
r
e
q
u
i
r
e
m
e
n
t
s
 
a
n
d
 
t
h
e
 
m
u
l
t
i
-
f
u
n
c
t
i
o
n
a
l
 
u
s
e
 
o
t
i
n
f
o
r
m
a
t
i
o
n

c
a
n
 
b
e
 
m
e
t
 
t
h
r
o
u
g
h
 
u
s
e
 
o
f
 
c
o
m
p
u
t
e
r
i
z
e
d
 
s
y
s
t
e
m
s
.

B
u
t
 
s
e
t
-
u
p
 
a
n
d

o
p
e
r
a
t
i
o
n
a
l
 
c
o
s
t
s
 
a
r
e
 
h
i
g
h
,
 
s
o
 
p
r
o
g
r
e
s
s
 
w
i
l
l
 
b
e
 
s
l
o
w
 
w
i
t
h
o
u
t
 
i
n
t
e
r
-

s
o
c
i
e
t
y
 
c
o
o
p
e
r
a
t
i
o
n
,
 
o
r
 
s
u
b
s
i
d
i
z
a
t
i
o
n
.

L
a
n
g
u
a
g
c
 
s
c
i
e
n
t
i
s
t
s
 
m
u
s
t
 
b
e

p
r
e
p
a
r
e
d
 
t
o
 
t
a
k
e
 
a
 
h
a
r
d
 
l
o
o
k

b
o
t
h
 
a
t
,
t
h
e
 
n
e
e
d
 
f
o
r
 
c
o
o
p
e
r
a
t
i
v
e

e
f
f
o
r
t
s
 
a
n
d
 
t
h
e
 
e
c
o
n
o
m
i
c
 
r
e
a
l
i
t
i
e
s
 
o
f
 
e
m
p
l
o
y
i
n
g
 
a
v
a
i
l
a
b
l
e
 
t
e
c
h
n
o
l
o
g
y
.

P
r
o
f
e
s
s
i
o
n
a
l
s
 
m
u
s
t
 
b
e
c
o
m
e
 
m
o
r
e
 
i
n
t
e
r
e
s
t
e
d
-
i
n
 
a
n
d
 
c
o
n
c
e
r
n
e
d
 
w
i
t
h
 
t
h
e
"

t
o
t
a
l
 
i
n
f
o
r
m
a
t
i
o
n
 
n
e
t
w
o
r
k
 
i
n
 
t
h
e
 
d
i
s
C
i
p
l
i
n
e
.

A
s
 
s
m
a
l
l
 
s
o
c
i
e
t
i
e
s

b
e
g
i
n
 
t
o
 
r
e
c
o
g
n
i
z
e
 
t
h
a
t
 
t
h
e
y
 
a
r
e
 
n
o
t
 
m
e
r
e
l
y
 
d
i
s
t
r
i
b
u
t
i
n
g
 
j
o
u
r
n
a
l
s

b
u
t
 
a
r
e
 
p
a
r
t
 
o
f
 
a
 
g
r
e
a
t
e
r
 
i
n
f
o
r
m
a
t
i
o
n
 
d
i
s
s
e
m
i
n
a
t
i
o
n
 
s
y
s
t
e
m
,
 
t
h
e
y

c
a
y
 
b
e
 
t
e
m
p
t
e
d
 
t
o
 
t
r
y
 
p
a
r
i
i
a
l
 
s
o
l
u
t
i
o
n
s
,
 
r
e
s
u
l
t
.
i
n
g
 
i
n
 
m
a
s
s
i
v
e

.

d
u
p
l
i
c
a
t
i
o
n
 
o
f
 
e
f
f
o
r
t
.

I
n
d
i
v
i
d
u
a
l
 
s
o
c
i
e
t
i
e
s
 
m
u
s
t
 
t
h
u
s
 
b
e
 
c
o
n
v
i
n
c
e
d

o
f
 
t
h
e
 
e
c
o
n
o
m
i
e
s
 
i
n
 
c
o
o
r
d
i
n
a
t
i
n
g
 
p
u
b
l
i
s
h
i
n
g
 
e
f
k
o
r
t
s
;
 
o
t
h
e
r
w
i
s
e
,

c
o
s
t
s
 
m
a
y
 
b
e
 
s
o
 
p
r
o
h
i
b
i
t
i
v
e
 
a
s
 
t
o
 
r
e
s
t
r
i
c
t
 
o
r
 
o
b
i
c
u
r
e
 
p
r
o
g
r
a
m
 
g
o
a
l
s

o
r
 
f
i
n
a
n
c
i
a
l
 
v
i
a
b
i
l
i
t
y
.

H
o
w
e
v
e
r
,
 
s
e
r
v
i
c
e
s
 
w
h
i
c
h
 
a
p
p
e
a
r
 
.
d
e
s
i
r
a
b
l
e

a
n
d
 
i
n
s
t
i
t
u
t
i
o
n
a
l
l
y
 
f
e
a
s
i
b
l
e
 
a
r
e
 
n
o
t
 
a
l
w
a
y
s
 
e
c
o
n
o
m
i
c
a
l
l
y
 
o
b
t
a
i
n
a
b
l
e

o
r
 
j
u
s
t
i
f
i
e
d
 
i
n
 
'
t
e
r
m
s
 
o
f
 
f
u
l
f
i
l
l
i
n
g
 
u
s
e
r
 
r
e
4
U
i
r
e
m
e
n
t
s
 
o
r
 
e
f
f
i
c
i
e
n
c
y

o
f
 
o
p
e
r
a
t
i
o
n
.

C
o
o
p
e
r
a
t
i
v
e
 
v
e
n
t
u
r
e
s
 
w
h
i
c
h
 
a
r
e
 
o
p
e
r
a
t
e
d
 
b
y
 
r
e
p
r
e
-

s
e
n
t
a
t
i
v
e
s
 
O
f
 
p
r
o
d
u
c
e
r
s
 
a
n
d
 
c
o
n
s
u
m
e
r
s
 
m
a
y
 
h
a
v
e
 
a
 
t
e
n
d
e
n
c
y
 
t
o
 
b
e

s
e
l
f
-
p
e
r
p
e
t
u
a
t
i
n
g
 
a
n
d
 
t
h
e
r
e
f
o
r
e
 
c
o
s
t
l
y
 
t
o
 
m
o
d
i
f
y
'
:

I
n
 
a
d
d
i
t
i
o
n
 
t
o

e
h
e
 
d
e
v
l
o
p
m
e
n
t
 
o
f
 
p
r
o
c
e
d
u
r
e
s
 
f
o
r
 
i
n
s
u
r
i
n
g
 
a
c
c
o
u
n
t
a
b
i
l
i
t
y
,
 
i
n
c
e
n
t
i
v
e

s
t
r
u
c
t
u
r
e
s
 
m
u
s
t
-
b
e
 
d
e
v
i
s
e
d
 
t
o
 
k
e
e
p
 
L
I
N
C
S
 
(
a
 
t
e
c
h
n
o
l
o
g
i
c
a
l
 
m
o
n
o
p
o
l
y
)

f
r
o
m
 
b
e
h
a
v
i
n
g
 
l
i
k
e
 
a
 
m
o
n
o
p
o
l
y
.

W
h
e
n
 
d
e
t
e
r
m
i
n
i
n
g
 
-
t
h
e
 
e
f
f
i
c
i
e
n
c
y
'
o
f
 
i
n
s
t
i
t
u
t
i
o
n
a
l
 
c
h
a
n
g
e
,
 
e
c
o
n
o
m
i
s
t
s

'

u
s
u
a
l
l
y
-
a
s
s
u
m
e
 
t
h
e
 
p
r
e
i
e
n
c
e
 
o
f
 
a
 
g
i
v
e
n
 
t
e
c
h
n
o
l
o
g
y
 
a
n
d
 
p
r
e
f
e
r
e
n
c
e
s
.

I
n
,
 
t
h
e
 
m
a
r
k
e
t
.
-
d
e
s
c
r
i
b
e
d
 
i
n
 
t
h
i
s
,
 
p
a
p
e
r
,
 
t
h
e
 
p
r
e
s
e
n
c
e
 
o
f
 
d
e
c
r
e
a
s
i
n
g

c
o
s
t
s
 
a
n
d
.
i
n
t
e
r
d
e
p
e
n
d
e
n
t
 
d
e
M
a
n
d
s
 
r
e
s
u
l
t
s
 
i
n
 
a
 
s
t
r
o
n
g
 
c
a
s
e
 
f
o
r
 
i
n
s
t
i
-

t
u
t
i
o
n
a
l
 
i
n
t
e
r
v
e
n
t
i
o
n
.

I
t
 
i
s
 
n
o
t
 
c
l
e
a
r
,
 
h
o
w
e
v
e
r
,
 
t
h
a
t
 
t
h
e
 
p
r
e
s
e
n
t

p
a
t
t
e
r
n
s
 
o
f
 
p
a
r
t
i
i
l
 
S
u
b
s
i
d
i
z
a
t
i
o
n
 
a
r
e
 
o
p
t
i
m
a
l
 
i
n
.
 
t
h
e
 
a
b
s
e
n
c
e
 
o
f
 
s
o
m
e

w
a
x
 
o
f
 
c
o
n
s
i
d
e
r
i
n
g
 
d
e
m
a
n
d
 
i
n
t
e
r
d
e
p
e
n
d
e
n
c
i
e
s
:

P
r
o
b
l
e
m
s
 
o
f
 
s
p
e
c
i
a
l
i
-

z
a
t
i
o
n
,
 
c
o
v
e
r
a
g
e
,
 
a
n
d
 
p
u
b
l
i
c
a
t
i
o
n
 
l
a
g
s
 
f
u
r
t
h
e
r
 
c
o
m
p
l
i
c
a
t
e
 
t
h
e
 
d
e
t
e
r
-

m
i
n
i
t
i
o
n
 
O
f
 
e
f
f
i
c
i
e
n
t
 
a
l
l
o
c
a
t
i
v
e
 
d
e
c
i
s
i
o
n
-
m
a
k
i
n
g
.

-

4
.
.

.
,

.

.

I
n
 
a
.
 
b
r
o
a
d
e
r
 
s
e
n
s
e
,
 
i
n
s
t
i
t
u
t
i
o
n
a
l
 
c
h
a
n
g
e
 
s
h
o
u
l
d

m
:
p
r
o
o
t
e
 
i
n
n
o
v
a
t
i
v
e

.
.

.
e
f
f
i
c
i
e
n
c
y
 
a
s
 
w
e
l
l
.

T
e
c
h
n
i
c
a
l
 
s
t
u
d
i
e
s
 
c
a
n
 
g
i
v
e
.
d
e
i
i
i
i
o
n
-
m
a
k
e
r
s
 
a

e
.
 
.
,

'
 
*
-

*
-
 
b
e
t
t
e
r
 
g
u
i
d
e
 
o
 
p
o
s
s
i
b
i
l
i
t
i
e
s
 
o
p
e
n
e
d

u
p
 
b
y
 
t
e
c
h
n
o
l
o
g
i
c
a
l
 
c
h
a
n
g
e
,
 
a
n
d

4
4
,

.
.

b
e
h
a
v
i
O
r
a
l
 
s
t
u
d
i
e
s
 
c
a
n
 
g
i
v
e
 
d
e
c
i
s
i
o
n
-
m
a
k
e
r
s
 
m
o
r
e
 
k
n
o
w
l
e
d
g
e
 
a
b
o
u
t
 
t
h
e

.
 
.

.
'
p
r
e
f
e
r
e
n
c
e
s
 
o
f
 
r
e
s
e
a
r
c
h
e
r
s
.
 
'
I
t
 
m
a
k
e
s
 
l
i
t
t
l
e
 
s
e
n
s
e
 
t
o
 
e
x
p
l
o
r
e
 
c
o
m
m
u
n
i
=

,

.
.
,
c
a
t
i
o
n
s
$
M
e
d
l
a
 
o
t
h
e
r
 
t
h
a
n
 
j
o
u
r
n
a
l
s
 
w
i
p
i
t
o
u
t
 
h
a
v
i
n
g
'
 
a
o
u
n
d
e
r
s
t
a
n
d
i
n
g
 
o
f

h
e
w
-
,
p
e
e
s
i
n
t
l
E
h
4
n
n
e
l
s
 
a
r
e
 
u
s
e
d
.
-
 
T
h
e
t
j
 
a
d
d
i
t
i
o
n
a
l
 
c
h
a
n
n
e
l
s
 
c
a
n
 
b
e

N
.

7
 
I
x
T
l
o
r
e
d
 
i
o
c
l
u
d
i
n
g
 
m
i
c
r
o
f
i
l
m
,
 
m
i
c
r
o
 
i
c
h
e
,
 
a
n
d
-
m
a
c
h
i
n
e
-
r
e
a
d
a
b
l
e

.
.
.

-
.

a
b
s
t
r
d
n
t
s
.
i
,
o
n
l
y
'
a
t
f
e
g
r
p
r
o
d
u
n
t
s
 
M
a
d
e
 
p
o
s
s
i
b
l
e
 
t
h
r
o
u
g
h
 
m
i
n
i
a
t
u
r
i
z
a
t
i
o
n

4
.

.
.

.
.

,

a
n
d
 
C
o
r
t
O
u
t
e
r
i
z
a
t
i
p
n
A
%
B
u
t
l
A
v
e
n
 
t
h
e
 
p
u
h
l
i
C
A
o
o
d
a
 
n
a
t
u
r
e

o
f
o
t
e
c
h
n
o
-

.

.
.

%
 
l
o
g
i
n
a
l
.
i
n
f
o
r
m
a
t
i
o
n
o
t
n
e
v
i
*
r
e
s
 
p
r
 
i
o
0
e
 
f
o
r
m
,
o
f
 
c
o
o
p
e
r
a
t
i
v
e

.

.
e
f
f
o
i
e
 
i
'
i
 
k
n
e
s
i
a
r
Y
 
t
O
'
p
r
o
m
i
d
e
a
n
c
e
n
t
t
v
i
i
.
-

d
c
a
p
i
a
t

f
O
r
 
w
,
O
i
k
 
i
n
-
.
'..
,
-

t
h
i
s
 
a
r
e
a
:

I
.

-

.
s
.

,
;

-

.
.

-
.

-
.

.
.

r
%

o"
.
.

O
$

:
%

.' . ..
:

Z
.

:
.,

,
..

*

le:
'

.
%

....
0

.

"

I

4
P

t
o
i

1
.

;

-

..
-

)
1

,

ell



The product under consideration is the delivery o2 information services
to the discipline. Journals happen to have a'major share 6f this
broader market. We have seen that journals are complicated products,
and suggestions have been made for institutional change to improve
both alloeacive and innovative efficiency. The-changes reuire a
shift from independent decision-making within a monopolistically
competitive Zramework to cooperative behavior by representative
bargaining agents, i.e. through LINCS. If our communications net-
works are to perforM efficiently in the future, it is essential that
we explore mare fully how economic scarcity interacts with non-
market factors in this sector of the growing knowledge industry.
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APPENDIX A

PULLICATIONS IN THE LANGUAGE SCIENCES

Ludmila Okreglak

APproximately 4,000 serials containing language sciences material
have been identified by the LINCS program. Table 1 shows the number

of journals identified in the language sciences in the united States
and abroad, and their percentage of language sciences content
Table 4 contains serial growth projections for 1976 based on an
estimated doubling period of 18 years for journal articles in the
language sciences.

Included in the first column of tables 1 and 2 are core journals whose
contents gre almost entirely (96%-1007)).concerned with the language
seiences (i.e. general linguistics, theoretical' linguistics, dia-
lectology, phonology, lexicology, language specialties, etc.).
Representative of this group are Language, Foreign Language Annals,
Orbis, Onoma, Phonological Studies, Voprosy jazykoznanija.

The second column represents periodicals in which language sciences
materials comprise 51% to 95% of the contents. These journals are
drawn from those which cover not only pure language science_but also
literature and historical and comparative studies, as well as from
those in fields closely related to the language sciences such as
philology and anthropology. Typical are Aevum (Rassegna di scienze
filologiche, linguistiche e storictie), Acta Philologica Scandinavica,
Anthropos (Revue internationale d'ethnologie et linguistique).

-
Column three includes serials from the fields of psychology, sociology,
education, the humanities, and other areas, where language sciences
materials constitute 217. to 507. of the contents. Examples are Journal
of Psychological Research, Canadian Journal of Behavioral Sciences,
Sociologia Internationalis, Special Education.

Column four (less than 207,) contains periodicals from the biomedical
sciences, history, philosophy, and other sciences not directly related
to linguistics. These journals occaltonally include materials of
interest to language scientists. Examples are Pediatric Research,
Otorhinolarvngoloeia, Acta Neurologica et Psychiatrica Belgica,
Philosophia naturalis, Special Libraries, Scientific and Technical
Information, Studii si Cercetari Matematice.

Tables 3 and 4 contain estimates for 1971 and 1976, respectively, of
published outputs in the language Sciences. The average number of
secial articles per annual volume has beenestimated to be 23 for the
core groupings, 17 for the 51-95% group, 8 for the 21-507. group, and
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3 for the under 207.group. Table 4 for 1976 reflects the average
growth rate estimated for publications in the language sciences:
the literature in the lancuaLe sciences is assumed to double every
18 years.

Table 1. Serial PublIcations in the Language Sciences, 1971,
By Percenta2e .of Language Sciences Content

96%400% 51-95% 21%-50% less than 20% Total

(core)

U.S.A. 100 240 300 500 1,140

Foreign 430 533 900 1,000 2,860
Total 530 770 1,200 1,500 4,000

Table 2. Serial Publications in the Language Sciences, 1976,
By Percentage of Language Sciences Content

96%-100%- 51%-937, 217.-50% less, than 20% Total
(core)

U.S.A. 120 30D 370 610 1,400

Foreign, 520 650 1,100 1,220 . 3,490
Total 640 950 1.,470 .1,830 4,890

Table 3. Estimated per annum Number of Message Units in the Language
Sciences, 1971 (Including:Articles by Serial Groupings,
cf. Table .)

96%-100% 31-93% 217,-507, less than 20% Sotal
(core)

U.S.A. 2,210 4,140 2,400 1,500 10,250
Foreign 9,900 9,030 7,200 3,000 29,130
Total 12,110 13,170 9,600 4,500 39,380 -

Table 4. Estimated per annum Number of Message Units in the Language
Sciences, 1976 (Includ..ng Articles by Serial Groupings,
cf. Table .)

96%-1007, 517,-95% 217e.50% less than 20% Total
(core)

U.S.A. 2,680 5,0L.0 2,920 1,830 12,470
Foreign 12,040 10,990 8,760 3,650 35,440
Total 14,720 16,030 11,680 5,480 47,910
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